A b s t r a c t : We d i s c u s s t h e s e m i c l a s s i c a l d e s c r i p t i o n o f n u c l e a r g i a n t resonm ( G R ) u s i n g a r e a l i s t i c Skyrme f o r c e (SkM*) and complete ETF d e n s i t y f u n c t i o n a l s. We p r e s e n t monopole (0') eigenmodes o f i s o s c a l a r (I=O) and i s o v e c t o r ( I = l ) type, which a r e i n good agreement w i t h experimznt, and t h e corresponding m l and m sum r u l e s . We a l s o p r e s e n t the+temperatu dependence o f some t y p i c a l 2~ e n e r g i e s (Ot,l=O,l; 1 -, I = l ; 2 ,I=O) i n i p8Pb.
The d e n s i t y v a r i a t i o n a l method u s i n g Skyrme t y p e e f f e c t i v e f o r c e s and s e m i c l a s s ic a l ETF (extended Thomas-Fermi) d e n s i t y f u n c t i o n a l s has been v e r y successful f o r t h e c a l c u l a t i o n o f average s t a t i c p r o p e r t i e s of n u c l e i /1,2/.
T h i s approach has been shown /1/ t o y i e l d p r e c i s e l y t h e average p a r t o f s e l f c o n s i s t e n t m i c r o s c o p i c a l HF (Hartree-Fock) r e s u l t s , l e a v i n g o u t t h e s h e l l e f f e c t s . ( S i m i l a r r e s u l t s were r e c e n t l y o b t a i n e d a l s o f o r t h e Gogny f i n i t e -r a n g e f o r c e D l / 3 / . ) S h e l l e f f e c t s i n t h e n u c l e a r b i n d i n g and d e f o r m a t i o n energies can be recovered p e r t u r b a t i v e l y t o a h i g h degree o f accuracy /1,4/ by e x p l o i t i n g t h e S t r u t i n s k y energy theorem /5,6/.
The d e n s i t y funct i o n a l approach becomes p a r t i c u l a r l y g r a t i f y i n g f o r h i g h l y e x c i t e d n u c l e a r systems:
A t e x c i t a t i o n e n e r g i e s corresponding t o temperatures o f k T a 2 . 5 -3 MeV and h i g h e r , s h e l l e f f e c t s v a n i s h and t h e ETF d e n s i t y f u n c t i o n a l s become e x a c t / 7 , 8 / , t h u s y i e l di n g t h e same r e s u l t s as f u l l y m i c r o s c o p i c HF c a l c u l a t i o n s . When a p p l y i n g these ideas t o t h e d e s c r i p t i o n o f dynamic n u c l e a r processes, one i s a t f i r s t handicapped by t h e f a c t t h a t t h e ETF f u n c t i o n a l s do n o t apply, i n general, t o s i t u a t i o n s where t h e d e n s i t y i s t i m e dependent, except f o r t h e case o f slow a d i ab a t i c motion. Although some formal progress has been achieved i n the f o u n d a t i o n o f time-dependent d e n s i t y f u n c t i o n a l t h e o r y / 9 / , ready-to-use f u n c t i o n a l s a r e n o t y e t a t hand.
I n t h e study o f g i a n t resonances (GR) i t has been r e a l i z e d / l o / t h a t dynamical def o r m a t i o n s o f t h e Fermi sphere i n momentum space, which a r e missed when u s i n g t h e s t a t i c ETF f u n c t i o n a l s /11/, g i v e i m p o r t a n t c o n t r i b u t i o n s t o t h e r e s t o r i n g f o r c e s of some modes (e.g. a l l i s o s c a l a r e l e c t r i c m u l t i p o l e modes w i t h L 3 2 ) . These e f f e c t s , which i n an i n f i n i t e system l e a d t o Landau zero-sound e I n t h e p r e s e n t paper we want t o r e p o r t on a r e l a t e d approach which t a k e s f u l l advantage o f t h e complete ETF f u n c t i o n a l s ( a l s o a t f i n i t e temperatures) and r e a l i s t i c Skyrme i n t e r a c t i o n s i n c a l c u l a t i n g eigenmodes and sum r u l e s corresponding t o v a r i o u s g i a n t resonances 118-201. ( F o r s i m i l a r c a l c u l a t i o n s w i t h approximate ETF f u n c t i o n a l s see a l s o r e f s . /21-231.) As i s well-known, t h e r e e x i s t theorems 124-261 r e l a t i n g RPA sum r u l e s t o HF ground s t a t e e x p e c t a t i o n values. I n p a r t i c u l a r , one has (see ref.
/26/ f o r d e t a i l s )
Hereby mk(Q) i s t h e k -t h moment o f t h e s t r e n g t h f u n c t i o n corresponding t o a chosen e x c j t a t i o n o p e r a t o r Q; IA) i s t h e s o l u t i o n of t h e s t a t i c c o n s t r a i n e d HF problem
6(H -XQ? = 0 w i t h X as a Lagrange m u l t i p l i e r . A i s t h e t o t a l H a m i l t o n i a n o f t h e system i n c l u d i n g t h e e f f e c t i v e (e.g. Skyrme) nucleon-nucleon i n t e r a c t i o n . The v i r t u e o f eqs. ( 1 ) 
-( 3 ) i s t h a t t h e expressions on t h e r . h . s . a r e s t a t i c HF e x p e c t a t i o n v a lues which can be e v a l u a t e d semic1ass;cally w i t h t h e s t a t i c m u n c t i o n a l s ( a t t h e p o s s i b l e c o s t o f m i s s i n g s h e
l l e f f e c t s which, however, a r e v e r y small f o r t h e g i a n t resonance energies, see F i g . 1 below); hereby i t i s e s s e n t i a l t h a t t h e commutators i n eq. (1) be e v a l u a t e d quantum-mechanical l y . The knowledge o f t h e t h r e e moments ( 1 ) -( 3 ) a l l o w s one t o e s t i m a t e t h e mean energy E o f a g i a n t resonance peak b y t h e i n e q u a l i t y E~<~< E~. E~= / -, and analogously f o r t h e parameters a q ( t ) . S o l v i n g eq. (11) g i v e s two eigenmodes i n each case. The l o w e r modes a r e dominated b y t h e b u l k d e n s i t y o s c i l l a t i o n and can be i d e n t i f i e d w i t h t h e experime n t a l l y observed GMR peak energies, whereas t h e h i g h e r ones a r e dominated by t h e s u rface o s c i l l a t i o n and have n o t y e t been i d e n t i f i e d e x p e r i m e n t a l l y . ( T h e i r t r a n s i t i o n d e n s i t i e s t y p i c a l l y have two nodes i n t h e s u r f a c e r e g i o n /18,20/ and a r e v e r y s i m i l a r 
